Contribution of proline residue for efficient production of MHC class I ligands by proteasomes.
Proteasomes are processing enzymes capable of generating major histocompatibility complex (MHC) class I ligands, but the mechanism of how they excise ligands without destroying them is largely unknown. Previously, we reported that most products of ornithine decarboxylase degraded in vitro by the 26 S ATP-dependent proteasome, which contained one or two Pro residues (Tokunaga, F., Goto, T., Koide, T., Murakami, Y., Hayashi, S., Tamura, T., Tanaka, K., and Ichihara, A. (1994) J. Biol. Chem. 269,17382-17385), which implied that the Pro residue has a role in the escape from random cleavage by proteasomes. Here, we examine the role of the Pro residue in producing MHC class I ligands in vitro. Proteasomes generated two cytotoxic T lymphocyte-epitopic precursor peptides, SIIPGLPLSL and DMYPHFMPTNL, from the 29-mer and 25-mer peptides harboring these sequences, which are derived from the c-akt proto-oncogene and the pp89 protein of mouse cytomagalovirus, respectively. Replacement of the first or second Pro residue within these epitopes by Ala resulted in a marked reduction of this epitope-derived production or their random cleavage by proteasomes, irrespective of the presence of PA28, which greatly accelerates the generation of unmodified ligands. Moreover, replacement of a single amino acid residue other than Pro in both epitopic and flanking regions by Ala or Leu had no or little appreciable effect on the SIIPGLPLSL or its derivative production. Thus, Pro residue(s) within these epitopic sequences presumably contributes to efficient production of MHC class I ligands through prevention of their random cleavage by proteasomes.